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SEQUENCE LISTING 



<110> Donald, Doyle F. 
Bahareh, Azizi 
Lauren, Schwimmer J. 

<120> ENGINEERING ENZYMES THROUGH GENETIC SELECTION 

<130> 820701-1315 

<140> 10/579,683 

<141> 2006-05-17 

<150> 60/520,754 

<151> 2003-11-17 

<150> 60/520,813 

<151> 2003-11-17 

<15 0> PCT/US04/0 38 50 6 

<151> 2004-11-17 

<160> 18 

<170> Patentln version 3.4 

<210> 1 

<211> 17 

<212> DNA 

<213> artificial sequence 

<220> 

<22 3> primer 

<400> 1 

cggaatttcc catgggc 17 

<210> 2 

<211> 37 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



<400> 



2 



ctcgccgaac gacccggtca ccgcatgcca ctagtgg 



37 



<210> 



3 



<211> 



36 



<212> 



DNA 



<213> artificial sequence 



<220> 

<223> primer 



<400> 3 

ccgcttggcc cactccacta gtggcatgcg gtgacc 



36 



<210> 4 

<211> 37 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 4 

cgggcaggct ggaatgagct cctcgacgga attctcc 37 



<210> 5 

<211> 36 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 5 

cagcccggtg gccaggagaa ttccgtcgag gagctc 3 6 



<210> 6 

<211> 40 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 6 

ctctgcgctc catcgggctt aagtgcccac caattgacac 40 



<210> 7 

<211> 46 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 7 

ctccagcatc tccataagga aggtgtcaat tggtgggcac ttaagc 4 6 



<210> 8 

<211> 17 

<212> DNA 

<213> artificial sequence 



<220> 

<223> primer 
<400> 8 

caaaggatgg gccgcag 17 



<210> 9 

<211> 46 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 9 

ggcaaacatg gggctgaacc ccagctcgcc gaacgacccg gtcacc 4 6 



<210> 10 

<211> 66 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (33) . . (38) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (45) . . (46) 

<223> n is a, c, g, or t 

<400> 10 

gcccactcca ctagtgtgaa aagctgtttg tcnnnnnntt ggcanngttg gtgaccgggt 60 
cgttcg 66 



<210> 11 

<211> 48 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 



<400> 11 

cttttcacac tagtggagtg ggccaagcgg atcccacact tctcagag 



48 



<210> 12 

<211> 28 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 12 

ggggcagctc tgagaagtgt gggatccg 2 8 



<210> 13 

<211> 48 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 



<220> 

<221> misc_feature 

<222> (22) . . (24) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (31) . . (33) 

<223> n is a, c, g, or t 

<400> 13 

gcaggctgga atgagctcct cnnngcctcc nnntcccacc gctccatc 48 



<210> 14 

<211> 46 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 14 

ccggtggcca ggagaattcc gtccttcacg gcgatggagc ggtggg 4 6 



<210> 15 

<211> 63 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 



<220> 



<221> misc_f eature 

<222> (38) . . (40) 

<223> n is a, c, g, or t 

<400> 15 

ggctctgcgc tccatcgggc ttaagtgcct ggaacatnnn ttscttcttc aagctcatcg 60 
ggg 6 3 



<210> 16 

<211> 51 

<212> DNA 

<213> artificial sequence 

<220> 

<223> primer 

<400> 16 

gcatctcaat aaggaaggtg tcaattgtgt gtccccgatg agcttgaaga a 51 



<210> 17 
<211> 12414 
<212> DNA 

<213> artificial sequence 

<220> 

<223> artificial vector 
<400> 17 

gcttgcatgc aacttctttt cttttttttt cttttctctc tcccccgttg ttgtctcacc 60 
atatccgcaa tgacaaaaaa aatgatggaa gacactaaag gaaaaaatta acgacaaaga 12 0 

cagcaccaac agatgtcgtt gttccagagc tgatgagggg tatcttcgaa cacacgaaac 180 
tttttccttc cttcattcac gcacactact ctctaatgag caacggtata cggccttcct 240 
tccagttact tgaatttgaa ataaaaaaag tttgccgctt tgctatcaag tataaataga 300 
cctgcaatta ttaatctttt gtttcctcgt cattgttctc gttccctttc ttccttgttt 360 
ctttttctgc acaatatttc aagctatacc aagcatacaa tcaactccaa gctttgcaaa 420 
gatggataaa gcggaattaa ttcccgagcc tccaaaaaag aagagaaagg tcgaattggg 48 0 

taccgccgcc aattttaatc aaagtgggaa tattgctgat agctcattgt ccttcacttt 540 
cactaacagt agcaacggtc cgaacctcat aacaactcaa acaaattctc aagcgctttc 600 
acaaccaatt gcctcctcta acgttcatga taacttcatg aataatgaaa tcacggctag 660 
taaaattgat gatggtaata attcaaaacc actgtcacct ggttggacgg accaaactgc 720 
gtataacgcg tttggaatca ctacagggat gtttaatacc actacaatgg atgatgtata 780 



taactatcta ttcgatgatg aagatacccc accaaaccca aaaaaagaga tctttatgag 840 

tggattagga gaaaacttgg atccactggc cagtgattca cgaaaacgca aattgccatg 90 0 

tgatactcca ggacaaggtc ttacctgcag tggtgaaaaa cggagacggg agcaggaaag 960 

taaatatatt gaagaattgg ctgagctgat atctgccaat cttagtgata ttgacaattt 1020 

caatgtcaaa ccagataaat gtgcgatttt aaaggaaaca gtaagacaga tacgtcaaat 108 0 

aaaagagcaa ggaaaaacta tttccaatga tgatgatgtt caaaaagccg atgtatcttc 1140 

tacagggcag ggagttattg ataaagactc cttaggaccg cttttacttc aggcattgga 1200 

tggtttccta tttgtggtga atcgagacgg aaacattgta tttgtatcag aaaatgtcac 1260 

acaatacctg caatataagc aagaggacct ggttaacaca agtgtttaca atatcttaca 1320 

tgaagaagac agaaaggatt ttcttaagaa tttaccaaaa tctacagtta atggagtttc 1380 

ctggacaaat gagacccaaa gacaaaaaag ccatacattt aattgccgta tgttgatgaa 1440 

aacaccacat gatattctgg aagacataaa cgccagtcct gaaatgcgcc agagatatga 150 0 

aacaatgcag tgctttgccc tgtctcagcc acgagctatg atggaggaag gggaagattt 1560 

gcaatcttgt atgatctgtg tggcacgccg cattactaca ggagaaagaa catttccatc 1620 

aaaccctgag agctttatta ccagacatga tctttcagga aaggttgtca atatagatac 1680 

aaattcactg agatcctcca tgaggcctgg ctttgaagat ataatccgaa ggtgtattca 1740 

gagatttttt agtctaaatg atgggcagtc atggtcccag aaacgtcact atcaagaagt 1800 

taccagtgat gggatatttt ccccaacagc ttatcttaat ggccatgcag aaaccccagt 1860 

atatcgattc tcgttggctg atggaactat agtgactgca cagacaaaaa gcaaactctt 1920 

ccgaaatcct gtaacaaatg atcgacatgg ctttgtctca acccacttcc ttcagagaga 1980 

acagaatgga tatagaccaa acccaaatcc tgttggacaa gggattagac cacctatggc 2040 

tggatgcaac agttcggtag gcggcatgag tatgtcgcca aaccaaggct tacagatgcc 2100 

gagcagcagg gcctatggct tggcagaccc tagcaccaca gggcagatga gtggagctag 2160 

gtatgggggt tccagtaaca tagcttcatt gacccctggg ccaggcatgc aatcaccatc 2220 

ttcctaccag aacaacaact ataggctcaa catgagtagc cccccacatg ggagtcctgg 2280 

tcttgcccca aaccagcaga atatcatgat ttctcctcgt aatcgtggga gtccaaagat 2340 

agcctcacat cagttttctc ctgttgcagg tgtgcactct cccatggcat cttctggcaa 2400 

tactgggaac cacagctttt ccagcagctc tctcagtgcc ctgcaagcca tcagtgaagg 2460 

tgtggggact tcccttttat ctactctgtc atcaccaggc cccaaattgg ataactctcc 2520 



caatatgaat attacccaac caagtaaagt aagcaatcag gattccaaga gtcctctggg 2580 

cttttattgc gaccaaaatc cagtggagag ttcaatgtgt cagtcaaata gcagagatca 2 640 

cctcagtgac aaagaaagta aggagagcag tgttgagggg gcagagaatc aaaggggtcc 2 70 0 

tttggaaagc aaaggtcata aaaaattact gcagttactt acctgttctt ctgatgaccg 2760 

gggtcattcc tccttgacca actcccccct agattcaagt tgtaaagaat cttctgttag 2820 

tgtcaccagc ccctctggag tctcctcctc tacatctgga ggagtatcct ctacatccaa 2880 

tatgcatggg tcactgttac aagagaagca ccggattttg cacaagttgc tgcagaatgg 2 940 

gaattcacca gctgaggtag ccaagattac tgcagaagcc actgggaaag acaccagcag 3000 

tataacttct tgtggggacg gaaatgttgt caagcaggag cagctaagtc ctaagaagaa 3060 

ggagaataat gcacttctta gatacctgct ggacagggat gatcctagtg atgcactctc 3120 

taaagaacta cagccccaag tggaaggagt ggataataaa atgagtcagt gcaccagctc 318 0 

caccattcct agctcaagtc aagagaaaga ccctaaaatt aagacagaga caagtgaaga 3240 

gggatctgga gacttggata atctagatgc tattcttggt gatctgacta gttctgactt 3300 

ttacaataat tccatatcct caaatggtag tcatctgggg actaagcaac aggtgtttca 3360 

aggaactaat tctctgggtt tgaaaagttc acagtctgtg cagtctattc gtcctccata 3420 

taaccgagca gtgtctctgg atagccctgt ttctgttggc tcaagtcctc cagtaaaaaa 3480 

tatcagtgct ttccccatgt taccaaagca acccatgttg ggtgggaatc caagaatgat 3540 

ggatagtcag gaaaattatg gctcaagtat gggagactgg ggcttaccaa actcaaaggc 3600 

cggcagaatg gaacctatga attcaaactc catgggaaga ccaggaggag attataatac 3660 

ttctttaccc agacctgcac tgggtggctc tattcccaca ttgcctcttc ggtctaatag 3720 

cataccaggt gcgagaccag tattgcaaca gcagcagcag atgcttcaaa tgaggcctgg 3780 

tgaaatcccc atgggaatgg gggctaatcc ctatggccaa gcagcagcat ctaaccaact 3840 

gggttcctgg cccgatggca tgttgtccat ggaacaagtt tctcatggca ctcaaaatag 3900 

gcctcttctt aggaattccc tggatgatct tgttgggcca ccttccaacc tggaaggcca 3960 

gagtgacgaa agagcattat tggaccagct gcacactctt ctcagcaaca cagatgccac 4020 

aggcctggaa gaaattgaca gagctttggg cattcctgaa cttgtcaatc agggacaggc 4080 

attagagccc aaacaggatg ctttccaagg ccaagaagca gcagtaatga tggatcagaa 4140 

ggcaggatta tatggacaga catacccagc acaggggcct ccaatgcaag gaggctttca 4200 



tcttcaggga caatcaccat cttttaactc tatgatgaat cagatgaacc agcaaggcaa 4260 

ttttcctctc caaggaatgc acccacgagc caacatcatg agaccccgga caaacacccc 4320 

caagcaactt agaatgcagc ttcagcagag gctgcagggc cagcagtttt tgaatcagag 4380 

ccgacaggca cttgaattga aaatggaaaa ccctactgct ggtggtgctg cggtgatgag 4440 

gcctatgatg cagccccagc agggttttct taatgctcaa atggtcgccc aacgcagcag 4500 

agagctgcta agtcatcact tccgacaaca gagggtggct atgatgatgc agcagcagca 4560 

acagcagcag cagcagcagc agcagcagca acagcaacag caacagcaac agcagcaaca 4 62 0 

gcagcaaacc caggccttca gcccacctcc taatgtgact gcttccccca gcatggatgg 4 680 

gcttttggca ggacccacaa tgccacaagc tcctccgcaa cagtttccat atcaaccaaa 4740 

ttatggaatg ggacaacaac cagatccagc ctttggtcga gtgtctagtc ctcccaatgc 4800 

aatgatgtcg tcaagaatgg gtccctccca gaatcccatg atgcaacacc cgcaggctgc 4860 

atccatctat cagtcctcag aaatgaaggg ctggccatca ggaaatttgg ccaggaacag 4 920 

ctccttttcc cagcagcagt ttgcccacca ggggaatcct gcagtgtata gtatggtgca 4980 

catgaatggc agcagtggtc acatgggaca gatgaacatg aaccccatgc ccatgtctgg 5040 

catgcctatg ggtcctgatc agaaatactg ctgacatctc tgcaccagga cctcttaagg 5100 

aaaccactgt acaaatgaca ctgcactagg attattggga aggaatcatt gttccaggca 5160 

tccatcttgg aagaaaggac cagctttgag ctccatcaag ggtattttaa gtgatgtcat 5220 

ttgagcagga ctggatttta agccgaaggg caatatctac gtgtttttcc cccctccttc 5280 

tgctgtgtat catggtgttc aaaacagaaa tgttttttgg cattccacct cctagggata 5340 

taattctgga gacatggagt gttactgatc ataaaacttt tgtgtcactt ttttctgcct 5400 

tgctagccaa aatctcttaa atacacgtag gtgggccaga gaacattgga agaatcaaga 5460 

gagattagaa tatctggttt ctctagttgc agtattggac aaagagcata gtcccagcct 5520 

tcaggtgtag tagttctgtg ttgacccttt gtccagtgga attggtgatt ctgaattgtc 5580 

ctttactaat ggtgttgagt tgctctgtcc ctattatttg ccctaggctt tctcctaatg 5640 

aaggttttca tttgccattc atgtcctgta atacttcacc tccaggaact gtcatggatg 5700 

tccaaatggc tttgcagaaa ggaaatgaga tgacagtatt taatcgcagc agtagcaaac 5760 

ttttcacatg ctaatgtgca gctgagtgca ctttatttaa aaagaatgga taaatgcaat 5820 

attcttgagg tcttgaggga atagtgaaac acattcctgg tttttgccta cacttacgtg 5880 

ttagacaaga actatgattt ttttttttaa agtactggtg tcaccctttg cctatatggt 5940 



agagcaataa tgctttttaa aaataaactt ctgaaaaccc aaggccaggt actgcattct 6000 

gaatcagaat ctcgcagtgt ttctgtgaat agattttttt gtaaatatga cctttaagat 6060 

attgtattat gtaaaatatg tatatacctt tttttgtagg tcacaacaac tcatttttac 6120 

agagtttgtg aagctaaata tttaacattg ttgatttcag taagctgtgt ggtgaggcta 6180 

ccagtggaag agacatccct tgacttttgt ggcctggggg aggggtagtg caccacagct 624 0 

tttccttccc caccccccag ccttagatgc ctcgctcttt tcaatctctt aatctaaatg 6300 

ctttttaaag agattatttg tttagatgta ggcattttaa ttttttaaaa attcctctac 6360 

cagaactaag cactttgtta atttgggggg aaagaataga tatggggaaa taaacttaaa 6420 

aaaaaatcag gaatttaaaa aaaacgagca atttgaagag aatcttttgg attttaagca 6480 

gtccgaaata atagcaattc atgggctgtg tgtgtgtgtg tatgtgtgtg tgtgtgtgtg 6540 

tatgtttaat tatgttacct tttcatcccc tttaggagcg ttttcagatt ttggttcgta 6600 

agacctgaat cccgcggccg ccccgggcgt agatactgaa aaaccccgca agttcacttc 6660 

aactgtgcat cgtgcaccat ctcaatttct ttcatttata catcgttttg ccttctttta 6720 

tgtaactata ctcctctaag tttcaatctt ggccatgtaa cctctgatct atagaatttt 6780 

ttaaatgact agaattaatg cccatctttt ttttggacct aaattcttca tgaaaatata 6840 

ttacgagggc ttattcagaa gctttggact tcttcgccag aggtttggtc aagtctccaa 6900 

tcaaggttgt cggcttgtct accttgccag aaatttacga aaagatggaa aagggtcaaa 6960 

tcgttggtag atacgttgtt gacacttcta aataagcgaa tttcttatga tttatgattt 7020 

ttattattaa ataagttata aaaaaaataa gtgtatacaa attttaaagt gactcttagg 7080 

ttttaaaacg aaaattcttg ttcttgagta actctttcct gtaggtcagg ttgctttctc 7140 

aggtatagca tgaggtcgct cttattgacc acacctctac cggcatgccc gaaattcccc 7200 

taccctatga acatattcca ttttgtaatt tcgtgtcgtt tctattatga atttcattta 7260 

taaagtttat gtacaaatat cataaaaaaa gagaatcttt ttaagcaagg attttcttaa 7320 

cttcttcggc gacagcatca ccgacttcgg tggtactgtt ggaaccacct aaatcaccag 7380 

ttctgatacc tgcatccaaa acctttttaa ctgcatcttc aatggcctta ccttcttcag 7440 

gcaagttcaa tgacaatttc aacatcattg cagcagacaa gatagtggcg atagggtcaa 7 50 0 

ccttattctt tggcaaatct ggagcagaac cgtggcatgg ttcgtacaaa ccaaatgcgg 7560 

tgttcttgtc tggcaaagag gccaaggacg cagatggcaa caaacccaag gaacctggga 7 62 0 



taacggaggc ttcatcggag atgatatcac caaacatgtt gctggtgatt ataataccat 7 680 

ttaggtgggt tgggttctta actaggatca tggcggcaga atcaatcaat tgatgttgaa 7 74 0 

ccttcaatgt aggaaattcg ttcttgatgg tttcctccac agtttttctc cataatcttg 7800 

aagaggccaa aacattagct ttatccaagg accaaatagg caatggtggc tcatgttgta 7860 

gggccatgaa agcggccatt cttgtgattc tttgcacttc tggaacggtg tattgttcac 7920 

tatcccaagc gacaccatca ccatcgtctt cctttctctt accaaagtaa atacctccca 7980 

ctaattctct gacaacaacg aagtcagtac ctttagcaaa ttgtggcttg attggagata 8040 

agtctaaaag agagtcggat gcaaagttac atggtcttaa gttggcgtac aattgaagtt 810 0 

ctttacggat ttttagtaaa ccttgttcag gtctaacact acctgtaccc catttaggac 8160 

cacccacagc acctaacaaa acggcatcaa ccttcttgga ggcttccagc gcctcatctg 8220 

gaagtgggac acctgtagca tcgatagcag caccaccaat taaatgattt tcgaaatcga 8280 

acttgacatt ggaacgaaca tcagaaatag ctttaagaac cttaatggct tcggctgtga 8340 

tttcttgacc aacgtggtca cctggcaaaa cgacgatctt cttaggggca gacattagaa 8400 

tggtatatcc ttgaaatata tatatatatt gctgaaatgt aaaaggtaag aaaagttaga 8460 

aagtaagacg attgctaacc acctattgga aaaaacaata ggtccttaaa taatattgtc 8520 

aacttcaagt attgtgatgc aagcatttag tcatgaacgc ttctctattc tatatgaaaa 8580 

gccggttccg gcctctcacc tttccttttt ctcccaattt ttcagttgaa aaaggtatat 8640 

gcgtcaggcg acctctgaaa ttaacaaaaa atttccagtc atcgaatttg attctgtgcg 8700 

atagcgcccc tgtgtgttct cgttatgttg aggaaaaaaa taatggttgc taagagattc 8760 

gaactcttgc atcttacgat acctgagtat tcccacagtt ggggatctcg actctagcta 8820 

gaggatcaat tcgtaatcat ggtcatagct gtttcctgtg tgaaattgtt atccgctcac 8880 

aattccacac aacatacgag ccggaagcat aaagtgtaaa gcctggggtg cctaatgagt 8 940 

gaggtaactc acattaattg cgttgcgctc actgcccgct ttccagtcgg gaaacctgtc 9000 

gtgccagctg gattaatgaa tcggccaacg cgcggggaga ggcggtttgc gtattgggcg 9060 

ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc ggcgagcggt 9120 

atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa 9180 

gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgctggc 924 0 

gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct caagtcagag 9300 

gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa gctccctcgt 9360 



gcgct ct cct 
aagcgtggcg 
ctccaagctg 
taactat cgt 
t ggtaacagg 
gcctaactac 
tacct tcgga 
tggttttttt 
tttgatcttt 
ggt catgaga 
taaatcaat c 
tgaggcacct 
cgtgt agata 
gcgagaccca 
cgagcgcaga 
ggaagctaga 
aggcatcgtg 
atcaaggcga 
t ccgatcgtt 
gcataatt ct 
aaccaagtca 
acgggataat 
ttcggggcga 
tcgtgcaccc 
aacaggaagg 
catactctt c 
atacatattt 
aaaagtgcca 



gttccgaccc 
ctttct cata 
ggct gtgtgc 
cttgagtcca 
attagcagag 
ggctacacta 
aaaagagttg 
gttt gcaagc 
tctacggggt 
ttat caaaaa 
taaagtatat 
at ct cagcga 
actacgatac 
cgct caccgg 
agtggt cctg 
gtaagtagtt 
gtgt cacgct 
gttacatgat 
gt cagaagta 
cttactgt ca 
tt ctgagaat 
accgcgccac 
aaactctcaa 
aactgatctt 
caaaatgccg 
ctttttcaat 
gaatgtattt 
cctgacgt ct 



tgccgcttac 
get caegctg 
acgaaccccc 
acceggtaag 
cgaggtatgt 
gaaggacagt 
gtagctcttg 
agcagattac 
ctgacgctca 
ggatctt cac 
atgagtaaac 
tctgtctatt 
gggagggct t 
ctccagattt 
caactttat c 
cgccagttaa 
cgt cgtttgg 
cccccatgtt 
agt tggcege 
tgccatccgt 
agtgtatgcg 
atagcagaac 
ggatcttacc 
cagcatcttt 
caaaaaaggg 
attattgaag 
agaaaaataa 
aagaaaccat 



eggatacctg 
taggtatct c 
cgtt cagccc 
acacgactta 
aggeggtget 
atttggtatc 
at ccggcaaa 
gcgcagaaaa 
gtggaacgaa 
ctagat cctt 
tt ggtctgac 
tegttcat cc 
accatctggc 
at cagcaata 
cgcctccatc 
tagtttgege 
tatggctt ca 
gtgcaaaaaa 
agtgttat ca 
aagatgcttt 
gcgaccgagt 
tt taaaagtg 
gctgttgaga 
tacttt cacc 
aataagggcg 
catttatcag 
acaaataggg 
ta 



tccgccttt c 
agttcggtgt 
gaccgctgcg 
t cgccactgg 
acagagtt ct 
tgcgctctgc 
caaaccaccg 
aaaggat etc 
aactcaegtt 
ttaaattaaa 
agttaccaat 
atagttgect 
cccagtgctg 
aaccagccag 
cagt ctatta 
aacgttgttg 
ttcagct ccg 
gcggttagct 
ctcatggtta 
t ctgtgactg 
tgctcttgcc 
ctcat cattg 
t ccagttcga 
agcgttt ctg 
acaeggaaat 
ggttattgt c 
gtt ccgcgca 



tccctt eggg 
aggt cgtt eg 
ccttat cegg 
cagcagccac 
tgaagtggtg 
tgaagccagt 
ctggtagcgg 
aagaagat cc 
aagggatttt 
aatgaagttt 
gcttaatcag 
gact ccccgt 
caat gatacc 
ceggaaggge 
attgttgccg 
ccattgctac 
gttcccaacg 
cctt eggt cc 
tggcagcact 
gtgagtactc 
eggegt caat 
gaaaacgttc 
tgtaacccac 
ggtgagcaaa 
gttgaatact 
teatgagegg 
catttccccg 



9420 
9480 
9540 
9600 
9660 
9720 
9780 
9840 
9900 
9960 
10020 
10080 
10140 
10200 
10260 
10320 
10380 
10440 
10500 
10560 
10620 
10680 
10740 
10800 
10860 
10920 
10980 



